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(54) LIQUID PROCESSING METHOD AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To process with chemical the surface 
of a body to be processed, to clean and dry it and to reduce 
particle contamination, by supplying inert gas from the center of 
the surface of the processed body to the periphery so as to dry it 
while the processed body is rotated. 

SOLUTION: An N2 gas supply nozzle 33 is connected to an N2 gas 
supply source 48 through a bulb 45. Then, N2 gas is supplied to the 
N2 gas supply nozzle 33 by the supply means of a compressor and 
the like. It is constituted to be supplied (injected) to a wafer W. In 
such a case, the cooling means of N2 gas is provided between the 
N2 gas supply source 48 and the N2 gas supply nozzle 33, and the 
temperature of injected N2 gas is set to the low temperature of 2- 
10° C, for example. Thus the rate of the chemical reaction 
becoming the cause of the water mark can be reduced by cooling 
the N2 gas. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid art characterized by providing the process which supplies and washes a penetrant 
remover on the front face of a processed object while rotating the processed object held with a rotation 
maintenance means, and the process which supplies inert gas and is dried toward a periphery from the 
core of the front face of a processed object while rotating the above-mentioned processed object. 
[Claim 2] The liquid art characterized by to provide the process which supplies a drug solution to the front 
face of a processed object, and carries out drug solution processing while rotating the processed object 
held with a rotation maintenance means, the process which supply and wash a penetrant remover on the 
front face of a processed object while rotating the above-mentioned processed object, and the process 
which supply inert gas and dry toward a periphery from the core of the front face of a processed object 
while rotating the above-mentioned processed object. 

[Claim 3] The liquid art characterized by supplying inert gas to the front face of a processed object, and 
drying from an inert gas supply means during rotation of the above-mentioned processed object in a liquid 
art according to claim 1 or 2 f carrying out scanning migration of the inert gas supply means toward a 
periphery from the core of a processed object. 

[Claim 4] The liquid art characterized by rotating the above-mentioned processed object and shaking off a 
penetrant remover before supplying inert gas to the above-mentioned processed object in a liquid art 
according to claim 1 or 2, after supplying a penetrant remover to the front face of the above-mentioned 
processed object. 

[Claim 5] The liquid art which is made to carry out scanning migration of the inert gas supply means in a 
liquid art according to claim 1, 2, or 3, accelerating rotation of the above-mentioned processed object, and 
is characterized by supplying inert gas to the front face of the above-mentioned processed object from an 
inert gas supply means. 

[Claim 6] The liquid art which makes coincidence substantially initiation of rotation acceleration of the 
above-mentioned processed object, and initiation of scanning migration of an inert gas supply means, and is 
carried out [ having made it terminate rotation acceleration of the above-mentioned processed object 
during scanning migration of the above-mentioned inert gas supply means, and ] as the description in a 
liquid art according to claim 5. 

[Claim 7] The liquid art carry out [ having made it terminate scanning migration of an inert gas supply 
means, while rotating the processed object with constant speed, after making substantial initiation of 
rotation acceleration of the above-mentioned processed object, and initiation of scanning migration of an 
inert gas supply means with coincidence and terminating rotation acceleration of the above-mentioned 
processed object in a liquid art according to claim 5, and ] as the description. 

[Claim 8] The liquid art which is made to carry out scanning migration of the inert gas supply means in a 
liquid art according to claim 1 , 2, or 3, rotating the above-mentioned processed object with constant speed 
substantially, and is characterized by supplying inert gas to the front face of the above-mentioned 
processed object from an inert gas supply means. 

[Claim 9] The liquid art characterized by suspending scanning migration of an inert gas supply means from 
the periphery edge surface part of a processed object in a front location in a liquid art according to claim 3. 

[Claim 10] The liquid art characterized by carrying out scanning migration of the inert gas supply means, 



supplying inert gas in the direction as for which is going to lean the gas outlet of an inert gas supply means 
to the front face of a processed object, and an inert gas supply means tends to carry out scanning 
migration in a liquid art according to claim 1, 2, or 3. 

[Claim 11] The liquid processor characterized by to provide a pivotable rotation maintenance means to hold 
a processed object, a penetrant remover supply means supply a penetrant remover to the front face of the 
above-mentioned processed object, an inert gas supply means supply inert gas to the front face of the 
above-mentioned processed object, and the migration device that carries out scanning migration of the 
above-mentioned inert gas supply means toward a periphery from the core of the above-mentioned 
processed object. 

[Claim 12] The liquid processor carry out providing a pivotable rotation maintenance means hold a 
processed object, a drug solution supply means supply a drug solution to the front face of the above- 
mentioned processed object, a penetrant-remover supply means supply a penetrant remover to the front 
face of the above-mentioned processed object, an inert-gas supply means supply inert gas to the front 
face of the above-mentioned processed object, and the migration device that carry out the scanning 
migration of the above-mentioned inert-gas supply means toward a periphery from the core of the above- 
mentioned processed object as the description. 

[Claim 1 3] The liquid processor characterized by controlling rotation of the above-mentioned rotation 
maintenance means, and scanning migration of an inert gas supply means based on the signal from a 
control means in a liquid processor according to claim 11 or 12. 

[Claim 14] The liquid processor characterized by the thing turn the gas exit cone of the above-mentioned 
inert gas supply means in the scanning migration direction of an inert gas supply means, and it comes to 
incline in a liquid processor according to claim 11 or 12. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid art which performs drug solution processing, 
washing processing, and desiccation processing, and its equipment, rotating the washed bodies, such as for 
example, a semi-conductor wafer. 
[0002] 

[Description of the Prior Art] Washing processing is performed in order to remove the natural oxidation film 
generally formed in the production process of a semiconductor device of contact to the particle and 
atmospheric air which adhered, for example to the front face of processed objects, such as a semi- 
conductor wafer (a wafer is told to below) and a liquid crystal display (LCD) substrate. Generally the 
washing approach of single wafer processing using the equipment of a spin mold as one of the approaches 
of washing a processed object is learned. 

[0003] By the washing approach of the above-mentioned spin mold, after supplying drug solutions, such as 
for example, a fluoric acid solution, to the front face of a processed object and supplying wash water, for 
example, pure water, subsequently, making the spin chuck which is a rotation maintenance means hold and 
rotate a processed object, it is made to carry out spin desiccation. And at the process which dries a 
processed object, spraying inert gas, for example, nitrogen (N2) gas, on the front face of a processed 
object in addition to blowing away pure water with spin, and promoting desiccation is also performed (refer 
to JP.7-37855.A). A technique given in this JP.7-37855.A is a technique which dries by injecting N2 gas to 
the core on the front face of a wafer, after it rotates a wafer after washing the wafer which is a processed 
object by the penetrant remover, and the penetrant remover on a wafer front face decreases enough 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, although it was mentioned which the "water spot" 
by the poor desiccation usually called a water mark has generated as an index of the drying ability of a 
processed object, generating of a WO mark was not avoided by the conventional washing approach. A 
nozzle 3 to pure water B is supplied so that the fluoric acid solution A from a nozzle 2 may be supplied to 
a wafer W front face, holding Wafer W by the spin chuck 1. and making it rotate as it is first shown in 
drawin gj_4 (a), when processing a processed object, for example, wafer, W front face by fluoric acid, as 
shown in drawing_14 and it may be shown subsequently to drawing 14 (b). the rinse of the front face is 
carried out, and pure water B is flipped off according to a centrifugal force. As some pure water B at this 
time shows drawingJ4 (c), it remains on a wafer W front face, and as shown in drawin g 14 (d), it remains as 
a water mark 4. 

[0005] Thus, the silica (Si02) of the **** minute amount which it will become spherical at the end if water 
dries and goes as a factor which the water mark 4 generates, this remains on a wafer W front face with 
surface tension, water, the oxygen in air, and the silicon of a wafer W front face react. H2Si03 is 
generated, and this resultant deposits, or is contained in pure water deposits, and it becomes a WOTA 
mark. 

[0006] Since Si02 of a wafer W front face is removed and Si is exposed especially in the case of 
hydrofluoric acid treatment, a reaction tends to occur. Moreover, as shown in drawing 15 (a) and (b), when 
a crevice 5 has a wafer W front face by hydrophobic film, such as polish recon, water stops being able to 
fly easily and it much more becomes easy for water to become spherical and for it to be easy to remain. 



and to remain as a water mark. 

[0007] Moreover, although survival of water can be lessened by N2 gas in the approach of supplying 
namely, injecting N2 gas at the core of Wafer W at the time of a desiccation process, since a crevice 5 has 
a wafer W front face by hydrophobic film, such as polish recon, as mentioned above, the present condition 
is having come to remove a water mark completely. 

[0008] This invention was made in view of the above-mentioned situation, and after it carries out drug 
solution processing and it subsequently washes the front face of a processed object, it aims at offering the 
liquid art which dries and enabled it to reduce particle contamination, and its equipment 
[0009] 

[Means for Solving the Problem] It is the process which supplies and washes a penetrant remover on the 
front face of a processed object while invention according to claim 1 rotates the processed object held 
with a rotation maintenance means in order to attain the above-mentioned purpose. It is characterized by 
providing the process which supplies inert gas and is dried toward a periphery from the core of the front 
face of a processed object, rotating the above-mentioned processed object. Invention according to claim 

11 which embodies invention of this claim 1 is a pivotable rotation maintenance means hold a processed 
object, a penetrant-remover supply means supply a penetrant remover to the front face of the above- 
mentioned processed object, and an inert-gas supply means supply inert gas to the front face of the 
above-mentioned processed object. It carries out providing the migration device which carries out scanning 
migration of the above-mentioned inert-gas supply means toward a periphery from the core of the above- 
mentioned processed object as the description. 

[0010] Moreover, the process which supplies a drug solution to the front face of a processed object, and 
carries out drug solution processing while invention according to claim 2 rotates the processed object held 
with a rotation maintenance means. Process which supplies and washes a penetrant remover on the front 
face of a processed object while rotating the above-mentioned processed object It is characterized by 
providing the process which supplies inert gas and is dried toward a periphery from the core of the front 
face of a processed object, rotating the above-mentioned processed object. Invention according to claim 

12 which embodies this invention according to claim 2 A pivotable rotation maintenance means to hold a 
processed object A drug solution supply means to supply a drug solution to the front face of the above- 
mentioned processed object, A penetrant remover supply means to supply a penetrant remover to the 
front face of the above-mentioned processed object An inert gas supply means to supply inert gas to the 
front face of the above-mentioned processed object. It is characterized by providing the migration device 
which carries out scanning migration of the above-mentioned inert gas supply means toward a periphery 
from the core of the above-mentioned processed object. 

[001 1] If inert gas is supplied and it can dry toward a periphery in this invention from the core of the front 
face of a processed object, rotating the above-mentioned processed object Although the configuration may 
be arbitrary, preferably rotation of the above-mentioned rotation maintenance means, and scanning 
migration of an inert gas supply means Further often [ direction ] controlling based on the signal from a 
control means (claim 13) during rotation of the above-mentioned processed object It is better to supply 
inert gas to the front face of a processed object, and to dry from an inert gas supply means, carrying out 
scanning migration of the inert gas supply means toward a periphery from the core of a processed object, 
(claim 3). Moreover, it is more desirable to rotate the above-mentioned processed object and to shake off 
a penetrant remover, before supplying inert gas to the above-mentioned processed object, after supplying 
a penetrant remover to the front face of the above-mentioned processed object (claim 4). 
[0012] When supplying the above-mentioned inert gas, preferably (claim 5) [ whether inert gas is supplied 
to the front face of the above-mentioned processed object from an inert gas supply means by carrying out 
scanning migration of the inert gas supply means, accelerating rotation of the above-mentioned processed 
object, and ] Or it is better to carry out scanning migration of the inert gas supply means, rotating the 
above-mentioned processed object with constant speed substantially, and to supply inert gas to the front 
face of the above-mentioned processed object from an inert gas supply means (claim 8). Under the present 
circumstances, in the case of a liquid art according to claim 5 The rotational speed of the above- 
mentioned processed object, and the time relation between initiation of scanning migration of an inert gas 
supply means, and termination Although it is good at arbitration unless drying efficiency is reduced 
remarkably, preferably Make substantially initiation of rotation acceleration of the above-mentioned 
processed object, and initiation of scanning migration of an inert gas supply means into coincidence, and 



make it make it better [ to end rotation acceleration of the above-mentioned processed object during 
scanning migration of the above-mentioned inert gas supply means ] (claim 6). After making substantially 
initiation of rotation acceleration of the above-mentioned processed object, and initiation of scanning 
migration of an inert gas supply means into coincidence and terminating rotation acceleration of the above- 
mentioned processed object, while rotating the processed object with constant speed, make it moreover, 
more desirable to end scanning migration of an inert gas supply means (claim 7). It is more desirable to 
suspend scanning migration of an inert gas supply means in [ surface part / of a processed object / 
periphery edge ] these cases in a front location (claim 9). 

[0013] Moreover, when supplying the above-mentioned inert gas, the gas outlet of an inert gas supply 
means is leaned to the front face of a processed object, and scanning migration of the inert gas supply 
means may be carried out, supplying inert gas in the direction as for which an inert gas supply means tends 
to carry out scanning migration (claim 10 or claim 14). 

[0014] According to invention of claim 1 and 1 1 publications, inert gas is supplied toward a periphery from 
the core of a processed object, supplying a penetrant remover to the front face of a processed object, 
removing a drug solution, rotating a processed object, and rotating a processed object after that, and while 
removing positively the penetrant remover which remains on the front face of a processed object, it can 
dry. Moreover, rotating the processed object held with the rotation maintenance means according to 
invention of claim 2 and 12 publications Supplying a drug solution to the front face of a processed object, 
removing particle etc., and rotating a processed object subsequently, supply a penetrant remover to the 
front face of a processed object, and a drug solution is removed. Then, inert gas is supplied toward a 
periphery from the core of a processed object, rotating a processed object, and while removing positively 
the penetrant remover which remains on the front face of a processed object, it can dry. Therefore, since 
it is removed promptly, without a penetrant remover s becoming spherical and remaining in the crevice of 
the front face of a processed object, neither a deposit of the silica in pure water nor a deposit of a 
resultant will take place substantially, and can reduce generating of a water mark, and generating of 
particle, for example. 

[0015] By moreover, the thing for which rotation of a rotation maintenance means and scanning migration 
of an inert gas supply means are controlled based on the signal from a control means Being able to reduce 
generating of a water mark, and generating of particle further (claim 13), and carrying out scanning 
migration of the inert gas supply means toward a periphery from the core of a processed object By 
supplying inert gas to a processed body surface from an inert gas supply means, even if some concave 
heights exist in a processed body surface, it can dry uniformly (claim 3). Furthermore, before supplying 
inert gas, while being able to raise drying efficiency by rotating a processed object and shaking off a 
penetrant remover, reduction of the consumption of inert gas can be aimed at (claim 4). 
[0016] Moreover, scanning migration of the inert gas supply means is carried out accelerating rotation of 
the above-mentioned processed object, and by supplying inert gas to the front face of the above- 
mentioned processed object from an inert gas supply means, while being able to shorten the drying time, 
drying efficiency can be raised (claims 5, 6, and 7). Or even when it has deep concave heights in the front 
face of a processed object by carrying out scanning migration of the inert gas supply means, and supplying 
inert gas to the front face of the above-mentioned processed object with a big jet velocity from an inert 
gas supply means, rotating the above-mentioned processed object with a fixed low speed substantially, for 
example, it can dry more certainly (claim 8). 

[0017] Furthermore, a possibility of spraying inert gas on the perimeter of a processed object recklessly 
being lost, therefore winding up particle is cancelable by suspending scanning migration of an inert gas 
supply means from the periphery edge surface part of a processed object in a front location (claim 9). 
[0018] Moreover, since the inert gas maintenance means which inclined by leaning the gas outlet of an 
inert gas supply means to the front face of a processed object and carrying out scanning migration of the 
inert gas supply means, supplying inert gas in the direction as for which an inert gas supply means tends to 
carry out scanning migration can remove the penetrant remover of a processed body surface more 
effectively, generating of a water mark and generating of particle can be reduced further (claims 10 and 
14). 
[0019] 

[Embodiment of the Invention] Below, the gestalt of implementation of this invention is explained at a detail 
based on a drawing. This operation gestalt explains the case where the liquid processor concerning this 



invention is applied to the washing processor of a semi-conductor wafer. 

[0020] O The sectional view and drawin g 2 which show the important section of the above-mentioned 
washing station which applied the first operation gestalt of the liquid processor which first operation gestalt 
drawin g 1 requires for this invention are that outline top view. The rotation maintenance means 10, for 
example, the spin chuck, which this washing station holds the wafer W which is a processed object, and 
rotates a horizontal plane top, The cup 20 which surrounds the periphery and lower part of this spin chuck 
10 and Wafer W, The drug solution supply nozzle 31 which is a drug solution supply means to supply a drug 
solution, for example, a fluoric acid solution, to the front face of Wafer W, The pure-water supply nozzle 32 
which is a penetrant remover supply means to supply a penetrant remover, for example, pure water, to the 
front face of Wafer W, The migration device 34 which moves N2 gas-supply nozzle 33 which is an inert gas 
supply means to supply inert gas, for example, nitrogen (N2) gas. and this N2 gas-supply nozzle 33 from the 
core of Wafer W toward a periphery to the front face of Wafer W is provided. Moreover, in the washing 
station, the control section 40 which controls supply of the drug solution (fluoric acid solution) from the 
above-mentioned drug solution supply nozzle 31, the pure-water supply nozzle 32, and N2 gas-supply 
nozzle 33, pure water, and N2 gas possesses (refer to drawing 3 ). 

[0021] The above-mentioned spin chuck 10 is attached around the periphery section of the installation 
plate 13 with which the upper part of the revolving shaft 12 which rotates the surroundings of vertical axes 
by the motor 1 1 is equipped, and this installation plate 13, and consists of fixed attaching parts 14 which 
hold the periphery section of Wafer W after Wafer W has floated from the installation plate 1 3. In this case, 
a part of hoop direction cuts so that delivery of Wafer W may be possible between the conveyance means 
which are not illustrated, as shown in drawin g 2 , and the fixed attaching part 14 is **********. Moreover, 
in order to hold Wafer W, you may be the rocking type attaching parts 15 or these concomitant use besides 
the above-mentioned fixed attaching part 1 4. 

[0022] The enlarged drawing of the spin chuck 10 at the time of using together the above-mentioned fixed 
attaching part 14 and the rocking type attaching part 15 is shown in drawi ng 4 and drawin g 5 . The rocking 
type attaching part 15 is formed in the both sides so that the fixed attaching part 14 prepared in two or 
more places ( drawin g 4 shows three cases) of the periphery section of the installation plate 1 3 may be 
inserted. The rocking type attaching part 15 uses 15d of level pivots as the supporting point, as shown in 
drawing 5 , it is formed rockable, and lower limit section 15a below 15d of level pivots is formed so that it 
may become long rather than upper limit section 15b above 15d of level pivots. Furthermore, contact 
section 15c which contacts Wafer W at upper limit section 15b, and holds this is prepared. Thus, in the 
rocking type attaching part 15 constituted, when a spin chuck 10 rotates, upper limit section 15b inclines in 
the direction of a core of a wafer, inclining to the method of outside according to an operation of a 
centrifugal force, and using 15d of level pivots as the supporting point, as for lower limit section 15a. 
Therefore, as contact section 1 5c presses down Wafer W, it can hold it. 

[0023] The above-mentioned cup 20 is constituted by the duplex cup structure which consists of an inner 
cup 21 and an outside cup 22, and is constituted by the rise-and-fall means 23 possible [ rise and fall ]. In 
this case, the inner cup 21 and the outside cup 22 catch and discharge the liquid which scattered when 
Wafer W rotated, and socket 22a of the outside cup 22 is formed so that it may be located above socket 
21a of the inner cup 21. 

[0024] Moreover, while the inner cup 21 and the outside cup 22 are constituted so that the ambient 
atmosphere in a cup may be exhausted by the exhaust air way 24 common to a lower part side, drain pipes 
25 and 26 are formed in the pars basilaris ossis occipitalis of the inner cup 21 and the outside cup 22, 
respectively. Furthermore, popularity is won so that the inside of the inner cup 21, i.e., the lower part field 
of a spin chuck 10, may be surrounded, and the cup 27 is formed, and liquid collected on the interior of this 
receptacle cup 27 is discharged through the above-mentioned drain pipe 25. Thus, by making a cup 20 into 
the dual structure of inner outside, a drug solution (fluoric acid solution) and a penetrant remover (pure 
water) can be discharged separately, and can be collected. 

[0025] The above-mentioned drug solution supply nozzle 31 and the pure-water supply nozzle 32 are being 
fixed by the supporter material 37 and 38 which extends horizontally from the upper part of the revolving 
shafts 35 and 36 prepared in the outside of the above-mentioned cup 20 at the vertical, respectively. And 
revolving shafts 35 and 36 rotate to the circumference of vertical axes by rolling mechanisms 41 and 42, 
respectively, and they are constituted so that nozzles 31 and 32 may be rotated between the supply 
location where a point counters near the core of Wafer W, and the position in readiness outside the outside 



cup 22. 

[0026] Moreover, as shown in drawin g 3 , it connects with the fluoric acid solution source of supply 46 and 
the pure-water source of supply 47 which are a drug solution source of supply through bulbs 43 and 44, 
respectively, and the above-mentioned drug solution supply nozzle 31 and the pure-water supply nozzle 32 
are constituted so that the fluoric acid solution or pure water which is a drug solution may be supplied to 
the drug solution supply nozzle 31 and the pure-water supply nozzle 32 and Wafer W can be supplied with 
supply means, such as a pump which is not illustrated. 

[0027] the migration device 34 in which the above-mentioned N2 gas-supply nozzle 33 was arranged in the 
outside of the above-mentioned cup 20 on the other hand — between the supply starting location near the 
core of Wafer W, and the positions in readiness of the outside of the outside cup 22 — a round trip — it is 
constituted movable, and it is constituted so that it can move toward a periphery from the core of Wafer 
W. In this case, the migration device 34 consists of pneumatic-cylinder 34a arranged at a level condition, 
and the above-mentioned N2 gas-supply nozzle 33 is being fixed to 34d of support members which extend 
horizontally from attachment member 34c with which piston rod 34b of this pneumatic-cylinder 34a was 
equipped, in addition, the migration device 34 — also **(ing) — it is not necessary to be a cylinder for 
example, and you may be straight-line drives, such as belt driving or a ball thread, or a rotation drive like 
the migration device of the above-mentioned drug solution supply nozzle 31 and the pure-water supply 
nozzle 32 may be used. 

[0028] Moreover, as shown in drawing 3 , it connects with the source 48 of N2 gas supply through the bulb 
45, and the above-mentioned N2 gas-supply nozzle 33 is constituted so that N2 gas may be supplied to N2 
gas-supply nozzle 33 and may be supplied toward Wafer W by supply means, such as a compressor which 
is not illustrated, (injection). In this case, the cooling means of N2 gas which is not illustrated is established 
between the source 48 of N2 gas supply, and N2 gas-supply nozzle 33, and the temperature of N2 gas 
injected may be made to become the low temperature of 2 degrees C - 1 0 degrees C. Thus, since Si of the 
front face of Wafer W, the oxygen in air, and the rate of the chemical reaction which generates H2Si03 
which causes a water mark from water can be made late by cooling the temperature of N2 gas, generating 
of a water mark can be reduced still more certainly. 

[0029] The control section 40 which controls supply of the drug solution (fluoric acid solution) from the 
above-mentioned drug solution supply nozzle 31, the pure-water supply nozzle 32, and N2 gas-supply 
nozzle 33, pure water, and N2 gas is constituted so that bulbs 43, 44, and 45 can be controlled, while 
controlling the rolling mechanisms 41 and 42 and the migration device 34 of each nozzles 31, 32, and 33 
according to the program beforehand memorized by the memory section. 

[0030] Next, the washing approach performed using the above-mentioned washing station is explained. 
First, Wafer W is laid on the installation plate 13 of a spin chuck 10, and is held. Subsequently, while a spin 
chuck 10 rotates at the rotational frequency of for example, 300rpm by the drive of a motor 1 1 As the drug 
solution supply nozzle 31 rotates from a position in readiness between the locations where a supply 
location, i.e., a point, counters with the core of Wafer W, a bulb 43 opens wide and it is shown in drawin g 6 
(a) 0.5% of fluoric acid solution A is supplied near the core of a wafer W front face for 1 minute by 1000ml 
the flow rate for /from the drug solution supply nozzle 31, and the natural oxidation film of a wafer W front 
face is removed. At this time, by a cup's 20 going up so that socket 21a of the inner cup 21 may become 
the periphery section of Wafer W, and the location which counters, and exhausting the inside of the 
exhaust air way 24 by the exhaust air means which is not illustrated, the fluoric acid solution which 
dispersed from the wafer W front face is attracted in the inner cup 21 from socket 21a, and are collected 
through a drain pipe 25. 

[0031] After the natural oxidation film of a wafer W front face is removed as mentioned above, the drug 
solution supply nozzle 31 retreats to a position in readiness. As the pure-water supply nozzle 32 rotates 
from a position in readiness between a supply location, i.e., the core of Wafer W, and the location which 
counters, a bulb 44 opens wide and it is shown in drawin g 6 (b), pure water B is supplied near the core of a 
wafer W front face for 1 minute by 1 000ml the flow rate for /from the pure-water supply nozzle 32, and the 
rinse of the wafer W front face is carried out to retreat and coincidence of this drug solution supply nozzle 
31. At this time, it descends with the rise-and-fall means 23, socket 22a of the outside cup 22 sets in the 
periphery section of Wafer W, and the location where it counters, the pure water which dispersed from the 
wafer W front face is attracted in the outside [ a / socket 22] cup 22, and a cup 20 is discharged through a 
drain pipe 26. 



[0032] After pure water permutes and removes the fluoric acid solution which remains on a wafer W front 
face as mentioned above, the pure-water supply nozzle 32 retreats to a position in readiness. While the 
migration device 34 drives and moving N2 gas-supply nozzle 33 near the core of a wafer W front face, it 
moves to retreat and coincidence of this pure-water supply nozzle 32 toward a periphery from the core of 
a wafer W front face, this time — a bulb 45 — opening wide — N2 gas — for example, 2401. the flow rate 
for / — for example, while carrying out supply (injection) for 5 seconds, N2 gas-supply nozzle 33 is moved 
toward a periphery for example, at the rate of 20 mm/sec from the center section of the wafer W front 
face (refer to drawin g 6 (c)). Moreover, the rotational frequency of Wafer W is rotated to a maximum of 
3000 rpm at this time. Thereby, as the pure water on a wafer W front face is extruded in the direction of a 
periphery of Wafer W by N2 gas, without the ability becoming spherical and is shown in drawin g 6 (d), the 
pure water on a wafer W front face is removed, and desiccation processing is performed. In this case, it is 
more desirable to stop from the periphery edge surface part of Wafer W in a front location (for it to be the 
location of 1 0mm - 20mm this side for example, from a periphery edge surface part), when stopping N2 
gas-supply nozzle 33. It is because there is a possibility of gas being recklessly sprayed on the perimeter 
of Wafer W, and winding up particle when it moves to near the periphery edge surface part of Wafer W. In 
this way, while stopping N2 gas-supply nozzle 33 in a halt location and starting moderation of the rotational 
speed of Wafer W after a while, retreat of N2 gas-supply nozzle 33 is started. Such a series of processings 
are beforehand inputted into the memory of a control section 40, and are performed based on the program 
made to memorize. 

[0033] Next, it explains with reference to the timing chart which shows the relation between the rotational 
speed of the wafer W to the processing time in the above-mentioned washing approach, the location of N2 
gas-supply nozzle 33 to Wafer W, and the injection quantity of N2 gas to drawing 7 . First, after 
accelerating the rotational frequency of Wafer W from the processing initiation 0 from a quiescent state to 
300rpm by t1, it is made constant-speed rotation to t2. Drug solution processing and washing processing 
are performed from this t1 before t2, and retreat and coincidence of the pure-water supply nozzle 32 are 
made to move N2 gas-supply nozzle 33 to the core of Wafer W. While starting acceleration of the rotational 
speed of Wafer W by t2, migration of N2 gas-supply nozzle 33 is started. Moreover, supply of N2 gas is 
started from just before [ the ] so that the gas injection quantity may reach a part for suitable value, for 
example, 501. , /in t2. Furthermore, acceleration is stopped in t3 to which the rotational frequency of Wafer 
W reached 3000rpm, and it is made constant-speed rotation so that 3000rpm may be maintained. At this 
time, in the middle of migration, but, N2 gas-supply nozzle 33 suspends migration by t4 which arrives at an 
above halt location, and also suspends supply of N2 gas. Then, in t5, while decelerating the rotational speed 
of Wafer W f N2 gas-supply nozzle 33 is retreated. 

[0034] The liquid art concerning this invention cannot necessarily be based on the program of the above- 
mentioned washing approach, and can also be performed based on the program of the another washing 
approach. For example, it can carry out based on the program shown in the timing chart shown in drawin g 
8 . That is, after accelerating the rotational frequency of Wafer W from the processing initiation 0 from a 
quiescent state to 300rpm by t1, it is made constant-speed rotation. Then, while terminating drug solution 
processing and washing processing by time of day t2 and starting migration of N2 gas-supply nozzle 33 by 
t2, N2 gas is made to inject from N2 gas-supply nozzle 33 with a suitable value, for example, the quite 
bigger injection quantity than a part for above-mentioned 50l./called a part for 2401./. And N2 gas-supply 
nozzle 33 arrives at a halt location in t4, and supply of N2 gas is suspended. Moreover, it is begun to slow 
down the rotational speed of Wafer W. After rotation of Wafer W stops, in t5, it is begun then, to retreat N2 
gas-supply nozzle 33 to the location of a radical. 

[0035] without producing a water mark, if N2 gas of a large flow rate is sprayed on the wafer W of low- 
speed rotation as mentioned above, the wafer W which has deep concave heights in a front face can be 
boiled more certainly, and it can dry. 

[0036] While being able to prevent generating of the water mark by deposit of the silica contained in a 
deposit and water of the oxygen in water and air and the reactant of silicon by supplying N2 gas toward a 
periphery from the core of a wafer W front face etc. and being able to reduce generating of particle, 
carrying out like the two above-mentioned examples, and rotating Wafer W after washing processing, 
improvement in the yield can be aimed at. 

[0037] O Explain the second operation gestalt, next the second operation gestalt of the liquid processor 
concerning this invention based on process drawing shown in drawing 9 . 



[0038] The second operation gestalt is the case where it forms so that the suitable tilt-angle whenever 
[ alpha ] f for example, about 15 degrees, lower part side of N2 gas-supply nozzle 33 mentioned above may 
be made to incline from a perpendicular direction in the migration direction of N2 gas-supply nozzle 33 to 
Wafer W. In addition, as for alpha, it is [ whenever / tilt-angle ] desirable to consider as the range of 5 
degrees thru/or 45 degrees. 

[0039] In this case, rotating a spin chuck 10, the dip slip of the N2 gas-supply nozzle 33 is gradually carried 
out from a perpendicular condition near the core of Wafer W, and when an include angle is set to alpha, dip 
slip is stopped (refer to drawing 9 (a)). Then, N2 gas-supply nozzle 33 is moved to the way section outside 
Wafer W at a suitable rate (refer to drawin g 9 (b)), and when it reaches before the periphery edge surface 
part of Wafer W (it is the location of about 10-20mm this side for example, from a periphery edge surface 
part), migration of N2 gas-supply nozzle 33 is stopped (refer to drawin g 9 (c)). In addition, it is desirable to 
carry out scanning passing speed of N2 gas-supply nozzle 33 in 20**5mm/second in this case. Moreover, 
as for the distance from the exhaust nozzle at the tip of N2 gas-supply nozzle 33 to the front face of 
Wafer W, it is desirable to consider as the range of 10-20mm. Furthermore, as for the aperture of the 
exhaust nozzle at the tip of N2 gas-supply nozzle 33, it is desirable to consider as the range of 4-1 6mm. 
[0040] Moreover, N2 gas-supply nozzle 33 may be in the condition toward which only the include angle 
alpha inclined from the start. In that case, it is necessary to carry out alignment so that N2 gas injected in 
early stages may spray the core of Wafer W. 

[0041] In addition, since the part of others of the second operation gestalt is the same as that of the 
above-mentioned first operation gestalt, the same sign is given to the same part and the explanation is 
omitted. 

[0042] Thus, since the penetrant remover on Wafer W can be more effectively removed by constituting, 
generating of a water mark can be reduced still more certainly. 

[0043] O Explain the third operation gestalt, next the third operation gestalt of this invention based on 
process drawing shown in drawing 10 . 

[0044] The third operation gestalt is the case where it enables it to aim at improvement in drying 
efficiency, and reduction of the consumption of inert gas. That is, like the above-mentioned first and 
second operation gestalt, Wafer W is made into a predetermined rotational frequency, for example, 300rpm, 
a drug solution A, for example, a fluoric acid solution, is supplied from the drug solution supply nozzle 31, 
and the natural oxidation film of a wafer W front face is removed first (refer to drawing 10 (a)). Next, pure 
water B is supplied to a wafer W front face from the pure-water supply nozzle 32, and the rinse of the 
wafer W front face is carried out (refer to drawin g 10 (b)). 

[0045] After pure water permutes and removes the fluoric acid solution which remains on a wafer W front 
face as mentioned above, the pure-water supply nozzle 32 retreats to a position in readiness. Next, high- 
speed rotation (for example, 3000rpm) of the wafer W is carried out, and the pure water adhering to a wafer 
W front face is shaken off according to an operation of a centrifugal force (refer to drawing 10 (c)). 
[0046] Next, N2 gas is supplied, moving N2 gas-supply nozzle 33 toward a periphery from the center 
section of the wafer W front face (injection) (refer to drawing 10 (d)), and the pure water on a wafer W 
front face is removed (refer to drawing 10 (e)). (desiccation) 

[0047] As mentioned above, the amount of the pure water which adheres on a wafer W front face can be 
lessened by carrying out high-speed rotation of the wafer W after the washing processing by pure water, 
and shaking off the pure water on a wafer W front face. Therefore, while being able to aim at improvement 
in the drying efficiency by injection of N2 future gas, reduction of the consumption of N2 gas can be aimed 
at. 

[0048] In addition, although N2 gas-supply nozzle 33 was moved with the perpendicular condition, of 
course, N2 gas-supply nozzle 33 may be made to incline like the second operation gestalt in the above- 
mentioned explanation. 

[0049] The washing station constituted like the above-mentioned first thru/or third operation gestalt is 
used independently, and also it is used, being included in the washing processing system of a semi- 
conductor wafer as shown below. The washing processing system of the above-mentioned semi-conductor 
wafer possesses the Maine arm 52 which can move freely the wafer W which is a processed object in the 
taking-out close port 50 of Wafer W in which two or more sheets C, for example, the cassette contained 25 
sheets, are conveyed and laid from the outside, the delivery arm 51 which can move in the level (X, Y) 
direction and rotation (theta) direction freely, Y and theta, and the direction of Z (height), as shown in 



drawing 1 1 . Moreover, the rear-face washing section 54, the washing dryer part 55, and the APM 
processing section 56 are arranged, the conveyance way 53 is met and also the hydrofluoric-acid- 
treatment section 58 which is a liquid processor concerning the HPM processing section 57 and this 
invention is arranged in the side side by this washing processing system at the 1 side side along the 
conveyance way 53 of the Maine arm 52. 

[0050] In the washing processing system constituted as mentioned above, the procedure is explained based 
on the flow chart shown in drawi ng 12 . First, a suitable program is beforehand inputted into the memory of 
a control section 40, and is made to memorize according to the property of the thin film of the wafer W 
front face which is a processing object (SO. The wafer W in the cassette C carried in to the taking-out 
close port 50 is received and passed to the Maine arm 52 through the delivery arm 51, and sequential 
conveyance is carried out at each processing section. Namely, the rear face of Wafer W is first washed by 
the penetrant remover, for example, pure water, in the rear-face washing section 54 (S2), and, 
subsequently, as for Wafer W, removal of particle is performed by the APM solution (mixed solution of 
ammonia, hydrogen peroxide solution, and pure water) in the APM processing section 56. Clarification of 
metal contamination is continuously performed in the HPM processing section 57 by the wafer W by which 
APM processing was carried out with a HPM solution (mixed solution of a hydrochloric acid, hydrogen 
peroxide solution, and pure water) (S3). Furthermore, by the Maine arm 52, Wafer W is carried in to the 
hydrofluoric-acid-treatment section 58, and a spin chuck 10 is rotated with the rotational speed of for 
example, 300rpm after (S4) ** (S5). then, as mentioned above, removal of the natural oxidation film carries 
out with a fluoric acid solution — having (S6) — pure water's permuting the fluoric acid solution which 
remains on a wafer W front face by supply of pure water, removing a fluoric acid solution, and rotating 
Wafer W by 300rpm after ** (S7), N2 gas is supplied toward a periphery from the core of the front face of 
Wafer W, and desiccation processing is performed (S8). And rotation of Wafer W is suspended and (S9) and 
Wafer W are taken out from the hydrofluoric-acid-treatment section 58 (S10). After processing as 
mentioned above, by the washing dryer part 55, with pure water, the last washing is carried out and the last 
dries. Moreover, although explanation of the liquid art which starts this invention among the above- 
mentioned procedure was given based on the program of drawin g 8 , you may carry out based on the 
program shown in drawin g 7 . 

[0051] in addition — although the above-mentioned operation gestalt explained the case where the liquid 
processor concerning this invention applied to the washing station of a semi-conductor wafer — also ** 
(ing) — it is not limited to washing of a semi-conductor wafer, and, of course, can apply also in washing 
processing of a LCD substrate Moreover, the near front face where a processed object is processed may 
be a smooth side which the patternized thin film, for example, silicon oxide, a silicon nitride, or the polish 
recon film may be formed, or does not form the thin film and by which chemical machinery polish (Chemical 
Mechanical Polishing) was carried out. Furthermore, although drug solutions other than a fluoric acid 
solution could be used although the above-mentioned explanation explained the case where a drug solution 
was a fluoric acid solution, and the above-mentioned operation gestalt explained the case where inert gas 
was N2 gas, it is also possible to choose and use 1 or two or more sorts of gas out of N2 gas, the other 
inert gas, Ar, helium, and C02, and air. [ for example, ] 
[0052] 

[Example] Next, the example 2 of a comparison which supplies inert gas to the core of the example of an 
example of the operation gestalt of this invention, the example 1 of a comparison which performs 
desiccation processing, without using inert gas, and the processed object W, for example, a wafer, and 
performs desiccation processing is compared, and the result of having conducted the experiment for 
investigating the amount of survival of the watermark which remains on a wafer W front face is explained. 
[0053] * experiment condition ** fluoric acid solution concentration fluoric acid solution (50 % of the 
weight): — water = — 8 inches wafer [ of samples for ** evaluation ]; which carry out rinse processing 
with pure water, and perform desiccation processing by spin desiccation or supply of N2 gas after that 
after carry out 1:10** treatment process hydrofluoric acid treatment — 0.8 - micrometer Rhine and tooth 
space pattern ** water mark measuring method measurement machine: of the cross section structure of 
drawin g 15 (a) — a metaloscope [the product made from Olympus Engineering Industry] 
Measurement scale factor: x200 (eyepiece x10, object x20) 

** an example and N2 quantity-of-gas-flow: — a part for 240I./ — scan-speed [ of a -N2 gas-supply 
nozzle ]: — 20 mm/sec and number of wafer rotations: — a maximum of 3000 rpm and regurgitation time 



amount: — example of 5-second comparison 1 f and number of wafer rotations: — example of a maximum 
of 3000 rpm comparison 2, and N2 gas-supply-volume: — a part for 240I./ — number of - wafer rotations: 
— a maximum of 3000 rpm. 

[0054] As it experimented under the above-mentioned experiment conditions and was shown in drawin g 
13 , when the number of the water mark in 5mm square of chip of nine points of Wafer W was investigated, 
as shown in drawin g 13 (a), in the thing of an example, the number of the water mark in each point was 
zero. On the other hand, in the example 1 of a comparison which dried only by rotation of Wafer W, without 
supplying N2 gas, as shown in drawin g 13 (b), it amounted to triple figures and the numbers of the water 
mark of an average of one point were 94.1 piece / chip in the part with much number of the water mark in 
each point. Moreover, in the example 2 of a comparison which supplies N2 gas to the core of Wafer W, and 
is dried, as shown in drawin g 13 (c), survival of a water mark arose in the core side of Wafer W, and the 
numbers of the water mark of the average which is one point were 3.4 piece / chip. 
[0055] 

[Effect of the Invention] Since it can remove promptly according to this invention, without a penetrant 
remover s becoming spherical and remaining in the crevice of the front face of a processed object as 
explained above, while neither a deposit of the silica in pure water nor a deposit of a resultant will take 
place substantially and can reduce generating of a water mark, and generating of particle, for example, 
improvement in the yield can be aimed at. 



[Translation done.] 
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[0017] Met. *imtix&i&&m<DA*+>&W} 
*&wm&<D9\-m^w&<kK>^m<Diii.mx&±-rz>c i 
tcj: 9 . MMaft©JIiBtctM^tc^^;tfx£iJfcfftt 

±tfzmtizmmx%z> imtma) . 
[0018] £ tc. *is&#z&;i&¥m.<Drtzi!kmnz 
tmmt*<D$micttoxmv> **si4#x 

* * 0 cfc 9 £ T S2f |SKc:raStt:tf* Oft ^ 

<D&m%.v>i-7--< ^^©^^ffi^-r^ci^-c^s 

(ft*JS 10, 14). 
[0019] 

mw<D^m<DBm] otk. c©^©nis©^* 
mmit&^xnMiastw-rz. commumxiz. c 

ic&mLtcm&icn>x&wr2>. 
[0020] ®m-mtmm 

m 1 w. c©»^cc^s^aiia©m— nmm&m 
m l fc±EiSfe»i8K©saj*mr KQBia. 0 2 «-e©m 

BS¥®0r-*s, c©gfe?*^g«. i«(*-c*i,'?i 
x/%W©^SCTf^ ; S: > SHT-5* f 72 0 £. 

w©^fficcm«pix«7 vwt®&z&tei-?zmwimi&^ 

gf^IS«^Xj|/3 1i, ^i^W©a®(cSfc^ 

® m tl im** m&rz m&mm&^&x $> zm*m$ 

SX)\>3 2 <h, "5x^W©*niCC^Rgtt**Xt«lx{f^ 
X«$&^X;U3 3. SO'CON^'X^^XJl/S 3?: 
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? i n w©^i>*> h ftmx. fa*Po r *£»nr & 3 

yX;l/3 1 , *&7kttl&^X;U3 2, N, */xgy&y X;l/ 

<&*w»-r*W8P»4 o*sjui3ii?t>s <03# 

M) . 

[002 1] ±tex f>^-p i'lOS, 1 1 tC 

j:Ofifi«©0»)*@e-r*iaiE»i 2©±gi5jcii#$ 

tl£tB8« 13i. c©i£g& l 3©jattastcjS89:;* 

n. ^i^w^isgsi 3 a» e>?*t >?ct£firc2x^w© io 

cc. 0^o&i>mi*^©£©rar?x^w©§wigL# 
x.^w ztaz. ieBJESfiiJfWi 4Jew«:*> 

[0 02 2 ] ±ie@^^SH5Fgf5 1 4 iMSSl^S^gP 1 5 
<L£#ffll,fct§^©xe>^-t> 1 0©fi^i^4 

so's 5 est. sss« i 3 <osmsa>»»mm (.m 4 20 

4 £&t? J: 5 K. ^©MIMttfg«l5£G;}#gP 1 5 j&HftW 6 
Jvco*. fg»>5£<£l#9n 5«. H5{c^-rJ:5K:. * 

1 5 d *3ttS«: Lr»»nI*B«:jK)sR3 ti-C*j 0 . 
*>-3*¥3a* 1 5 d <fc 0 TSPOT^SP 1 5 a «. 
#1 5 d J;9±gI5©±iggBl 5 b =fc«5 4>fi< «cSJ:9«: 
JftSSftTO*. MK±MMI$1 5 btctt-5x^Wi«M 

©ct^ttg/&3n&fg»5£igf#sin 5cc*><,>r. xt> 

f-f ^lO*50gtl.Ci(af), TffiSfl5a(3:a 30 
'CrfKDfPffiicJ: or?k£^i«£ . 1 5 d 

r£f$-T£C<!:#r££„ 

[0 02 3] ±IB* •;/ X2 0 «. rt* y 72 1 tftti-j 
X2 2 cfcO^^-fi^ ^y^K^REsn-cfcO. I?P£ 
#®2 3Ccj:»)ffi*iiJlfiK:«te63tirc»*. c©i«£\ 

rt*y^"2 ist>'?f3»7^7'2 2». ^x^w^mfK-rs 

*?7"22©§022a»rt*f 7'2 1®SP2 la© 40 

±:/y«:ftg-ra j: ^ccjf^snros. 

[0024] Jfc, F*3*^'2 1 &t>'?M7 2 «, 

T»JCC-CS®©gf«SS2 4 tc J: »3 * * 7"F*J#B»#8E 

7*2 2©®gp(c«. ^en^n Ki/>t 2 5, 26*5 

ISWoftr StC F*3#*?"2 l©ffl«fc^^ 

t>?-r ? ? 1 0 ©TS^ai-r S J; ^ KSW* 
y'2 JifiWtiihtiXis*), c<D^.vifj-jy'2 7©i*ja$K: 

{C&o-Cl>4. C©<fcotC*7 ;>:/2 0£F<9. $f©Zlfi$ 50 
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7k) ££#l*K:Pfflb0lK?-£C£#r-*.S o 
[002 5] hUmfc&J&sXfoZ 1 RVIfefcgtf&vX 

^3 2«, -eti-en±ie# v v 2 0 ©nifJKisatctsw 

6n/c@fel43 5, 3 6©±SJ5^6*¥K&£-r£3:ft 
SI5W3 7, 3 8CtJ;D@S$ft-Cl>£„ -?-l<r, SIEH 
3 5, 3 61J, ^tl^tmUW&A 1 . 4 2CC<fc0SiS 
ttBOKBIEU yX;b3 1, 32£. SteifiaWfx^ 
W©tf'C>SCW2«c*t|Sj-r?,«^ag<!:. Jf#;,7 - 22 <fc 

<r> i> mkDwm&s. t ©pa xmn s -e * <t 9 kauss n 

[0 02 6] ±IESi®«l&^X;U3 1 &£>**6*f£ 
,fg-/X;i/3 2«. H3«:^TJ:^«:. *tHPft/<JU:74 
3 , 4 4 O rHiBEett&WC* * 7 » B&ttftt&H 4 
6. «*eM&«4 7«C«itt$n-C*J»). H^L&C»jF> 
^f©MfSK«t^tIigM/X;b3 1. 

[0 02 7]-*, ±IEN l */X«*&y';OU3 3 ». ± 
SB* 0©JH»UclE»3ilA:«WrfW«3 4«C«fcor 
^x^W©4J'^SP#ifi©«^l*<a® f 72 2 © 

^©^»taati©iHi*aa»«iBiiffiK:««iSsti. -?x 

/AW©4i'i:*6^«:iai*5or^Wibf#-5J:^«:«^$ 
n-ci»s. c©is^. ^«ia«3 4». Tk^ttsstcEa 
3nsxr-i";>#34 accr<ffiS$nr*j»), c© 

I7->'J>^3 4 a©b* h>P F3 4 bJC^#§ 
n/c8X^gPW3 \ciPhim-\zM^^nm^2 4 d 

te. 3 4 its Li>^<)>#r'$>z ti-mtrj; < . 

v#s*«»& v xjp 3 2 <D®mm&<D£ *> tzmmmm 

[00 2 8] Sfc, JifaNitfXtttjf&^XjUS 3W, B 
3(C^f i^CC. ^'JUX4 5^^-CrN 2 *'X^iS4 

or N, ^'x^'N, **xfit|&y X;U3 3 

snri>s. c©^. a^o^co, n,?7*x©^jp^ 

a*. N ! * , Xft»48iN i ^^XJl/3 3i© 
IHUcRWr. i«*fSnSN 1 *'X©sa ; 5rW]x.«2'C~ 
l 0'C©®t,>SKcc&&<fc i 5{cLr4>J:^ < , c©J:-5Cc 
N l ^X©jaS?r^I-r*C<fc{c«fc»J» ^x-'^W©^M 

©s i i, sa*©^, so'TKi^^^*-^ v-i/ 

©SHi&SH.S i 0 3 ^^£f Sft^JKJc;©aK*jl 

[0 02 9] ilB^jSPJS^X^S 1 . l«?k«^^X;l, 
3 2SO'N 1 **xmyX^3 3^6©MfS (7 
fg) , ^7KSO , N J *'X©«^*lJ^-rS*fJfflIgP4 0 
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X)\,3 1 , 3 2. 3 3<D[U&ti8t4 1 , 4 2RO'^«lti 
$3 4 ^iiHKSl-r ;<;UX4 3. 4 4, 4 5£$(1 

[0030] ^tc. ±iaft#£ig£ffl<,>-cfT:b*-i6i5fc# 

f i 0©iss«i 3±tctsg£ft-c{£i#;?n&. ;xo-c 
1 cD|glb«:a:«3Xf>^+ s» * 1 0tfMz.it 3 
00 r pm©@$£ire®te^ 3d««t& v XjU 

iti6 (a) cc^-r^^tc. mmm&sx>v3 i^<=> 

09*.«O. 5%©7 yBBgjRA#W*.«l 0 0 0 5 <) U 
<D£&. *-7 7*2 0«. rt*5-7"2 1©SP2 1a*i'5 

9jkvt£^ ffl »^mc j: <o mm§ 2 4 ?nsci 

□ 2 l a<i:9rt*7 ;>:/2 l rtJC^ISftT. FU>«2 

[o o 3 i ] iieOct^icLr^x^wasoa^ft: 
K#l£*;*n/cflL *«te^X;U3 lttfftiftgctfg 
3IT 6 » c ©H«tS y X>v 3 l ©f£il i PJ^Ftc . 

y X)v 3 2 *Maaa» ^ a-r t> •> x ^ 

w©cfi^g|Ji>Ft[ei]-r^(4MP B ir'(ilteU. ;WX4 4#B8 
B(l/tI6 (b) ic^T-J^t. M*«&^Xj1/3 2^ 

e.^i^w^®<D'f'^gi5WiafCiis6*B*5^^.« iooo 
s v v )i/ft<Dtfa&-c i flfliea&sft. ■jmwa 

3{C<fc9TI$LT?f#;>X2 2©§P2 2 aA^x^W 
ffcS tlfc«*3W5ff3 2 2 a J: 9 y 7*2 2 l*lttgR3 1 3 

[0032] ±ie©ctMcLT^x^w^E&c3Si?-r6 

Jb3 2«^FtS6i^c?^jS-r-5„ C ©*$*{&£ ^X;U 3 2 

y xji 3 3 £ i ^ wsus©<tM>si$tt itttc ^sij-r -sift 

i. C©£i*, ^';U^4 S^fiSfOrN^'X?:^^.^ 
2 4 0 U ^ h^/^©^S-C^x5i5#P^«*& (RffSf) 
•TixtftfC. N,*'Xgt|&yX^3 3 ?:mii2 0 mm 
/s e c©jIffir^x/NWi|®©^^A^i^{C|Sj#> 
-^-CUSHrTS (06 (c) #RS) . £/cC©£#. -}x 
^W<D[51lE^*F(Ix.««i«3 0 0 0 r pm«:[5Jffc;Sft 
CtUCj:*). ^x^W*ffi±©&7k«I£tto<:&£C 
"TCCN, tfxtcj; or ^x^W©^^^*? 
L-fflSftT. 06 (d) JC^-Ti^K. ^x;>W*I± 
©fcfi*ttl&*i*ft. &*§&iiI#tTtoft&. C©*§£. N 
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2 #zm&yZiV3 3 €r<?ihTSB#«. >}x^W©?WS 
SffiSC^O^BfreDag (t«lx.«i'migffi3U: 9 1 0 mm 
~2 0mm3Mw©{ig) T-fflhf Ul^ ^x 

^W©5*S^ffl!^fi<g£T*:gIt|-rS<h» ^imWOSI 

£^£±tf£&ft#&£A>6-C&-S. CUT. Nj # 
x&$&yZ)V3 3*ff±{4grf?±br. b(i6<ur 
A>6^x^w©|eife&g©^£g?Jtet-S<tftfc:. N, 
XjU 3 3<DfgiI«H*&-*-&. C©<£*>&-« 
10 ©&a«$W^4 0©^-ty«:^ai>A2JU. tat££-t±fc 
Xo tfz> AtcmumftfrtiZ. 

[ o o 3 3 ] ;xcc. ±Mm^yjmK.idi-f^mmm! l cM 
•rs^x^wcDiiejiS^. ^x^wtcjt-r^N^'x 

£„ *"f. XlBM^0^6t 1 3E-CCC?x^W©[II|g& 
*. »±ttt?g#>e>3 0 0 r pmSrjjnjlb/cft. t2£ 
r-^iiinigtc-r &„ ccd t l A>6 t 2 ir-cD^(cMM® 
«48HMHl*m». M*«^X;b3 2©SB14IpI«f 
20 (CN 2 #*«i!&^X;l<3 3?r^x^W©^{C^il)$ti- 
£„ t 2r^x^W©[SiKaS©MI£g8tet-&£;£ 
fC. N,^«$§/XJl/3 3<DmW}*mife-?Z>. £tc. 

*}z.mM&&t 2ra^«cfiimtf5 o u v^/wc 

^r-Si^ic. -€-©itBM^6N,^X©^^5S!^t- 
&o JgK-?x^W©liI^^3 o 0 0 r pmtCiSbfc t 
S^cfct^-C^jl^^. 3 0 0 0 r pm£.ftHrr&J: ; 5 

^ X;U 3 3 zim ?ts. 
[0 03 4] comiictozmximfimt. ^<-ru^± 

IBv5t^ffi©Xn^7A{ca-5< 4>©T«)5:< . giJ©Sfe 
^ft©7*p^7A{ca-^c^-Ctf *>CkbVtZ>. Mx. 

1 trfCJl^WOUSS*. P±tt.^6 3 0 0 r p 
m$-CiJnilL/d£. SiII5l(E{c-rs„ -?-©^. Bt^iJt 2 

«2 40'ji- hju/^^t^iies o -j \-)\>/ft&*) 

h frte <0 A * -C N , ^ X ; U 3 3 #» 6 N , 

^€r"S*t31f-5>o ^l/tt4-CN 1 ^M^X;l-3 
3*ifP±{4S{caL. N,*'X©et$&^rff±-r^ 0 $ 
/c. 9x^W©@Kait*SBSW&«>4. ^-©fa. -fx 
^W©I5Ife*i(fjtO-C^6. t5(C*3C^r. N t ^7*X« 
^X;l<3 3^a©{4gM^il?-tf*&Jt>S, 
[0 03 5]±ilfcJ:^K:. ffijSlsie©^x^WtcA 
««©N, ^*-3?v-i/?r^D 
50 5ci&< . *ffiicai^lHi£bgI5*^-o^x^W^J:0 6t 
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ntcccgjtrr & C i. tfi-c% £. 

[0036 ] ±.iE—-o<Dffl(DJ: OKCt, mm&MVUC 

o x;\w£[5i3£ 3 an #6 ■? x-^ w^ffiotf'C^ 651- Ji 
[0037] ©ar-Hti^ffi 

[0 0 3 8 ] »ZS(B»»»«. ±SBl,fcN, #X0M&> 
X;l>3 3©T:CTJJ£. ^x^WCC#LTSiSSc;£|S]fr6 
N,#x«*&yX;U3 3©*£8fr#rSj«:. ®ii§frflS«4#S 

$>i>, MMftSa«5' &t,>L-4 5° ©SHif 

[0 03 9 ] C©*&^. * 1 0£[5I3fc;?i* 

N,*'^^^X;U3 3*. ^x^W©4J<l>:fi 

mx-mmwm*h'&>i<<cmmftoz*t, nm^aicu^ 20 

fcB#£-Cffli4^«J ; 5rf?±3-ti--5 (09 (a) #fiS) . * 
©f&. ji^ftiiar N , # X £*|& y XjI/ 3 3 £ x 
©^SC^Ift^-a- (09 (b) #BS) . >}x^W©Jf 

mstws^a>^m m^mmmm^<t ^io-20m 

3©*£«j£fM:;*-ttS (09 ( c ) #fig) . ^c*iC©» 
^. N J *'x«,^yX;U3 3©x* + >ig»)Sjg«:2 0 

^§SW1 0~2 0mm©ffiffl£T&C;<!:7W*l/t,\, S 30 
{C. N^'XS^/X^S 3©5fe^©«mP©PSii4 

[004 1 ]**$, m-mimm<D*:<DttL<Dmftte±.3i 

[0 04 2 ] C<D£*>K.ffim?ZCt<£.&<0 . 40 
IftK x ^ W±©gfc#?g£ r & C £ #T' # & ©~C . 

£. 

[0 04 3] 

xg0«:a^>t:^-r.5„ 

[0044] fltHXMBIRtt. ^^©fSlXi^RStt 
#*©meS©i^£0ft&<fc^KL/fci»^-C*£. T 

x^W*mS0^CTx.«3 0 0 r p tnfC Ur^fg«,^ 50 
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-/x;u3 l^e^jgmcf^^K^SA^tti&o-c^x 

^Wai©@«S(tI5:ii1-|» (0 l 0 (a) # 
fig) . ^<C'. S*ffi^/^3 ZA^'JiAWiKcK 

7kB*^or^x^wsffl5ry>x-r-5. (01 o 

( b ) #flg) . 

[004 5] ±te©<fc5CCLT^x^wgtffifc:8l?¥-r-5> 
^3 2{ifttg{ag{c«ii-r-5<, ^ec. ^x^w^isaiei 

fi(m«3 0 00 rpm) L-T. 9x-MW*tffi«Cf« 
-r5*fi**S^©^fflCcJ:o-c^f3^ (01 0 
( c ) #R3) . 

[0 04 6] -XIC. N l i1*W&SX)\,3 X^W 
«B©**g|5^ 6*1-Ja«:i$ia» o X &$b l/Wi^N, # X 
«rfltt& Cfi*f) tr (010 (d) #BS) . ^x^WSi 
ffl±©*&*£l&* (K«R) -T^. (010 ( e ) #fiS) . 

[0 04 7 ] ±te©<fc 5K\ #6*«cj:*«sj*«aia«:'> 
x^ W?r]iijS15]feUr ^x^waffii©!***:*! 0 

WtcJ:-S^^©fS]±^0tiSi*{c. N^'X©^ 
eS©<B$WS0ft£,, 

[0 04 8] &*>\ ifei&Bjj-cii. N, **x#tji&y X;b 

3 3 saetttB©* £&«)2&tc&, pffiimrmmm 

t mmc N , y XJU 3 3 ^ffi^4 ^ # X i> =fc I >. 

[0 049] ±fHJfl-&t,> l/*=ISS6je«© «fc ^ JCtgfiS 

^^^x^©gfe^a^x^A(c,«^iA$nr^ffl 
sti*. ±ie^ft i ?x^©gt^Ma^xr-A« > ii 

«2 5w\zwLtctnzv bc&nmmmmztix&s 

3n€»^x^W©MtHA^-h5 0i. tK¥ (X. Y) 
S4E (0) ^fSl(c^«)Bffi^^jgOT-A5 1 
i. Y. 6MZ (SS) -fSfaK.fflbUWjiJ't >T- 
A5 2i**iOtl,>S. C©8fe#5aa^Xf-A 
«C«. >-/>7-A5 2©tgi£S§5 3tCf35-MPJ(C 
«, affii5tj^gC5 4. Sfejf^aJSSSO'APM^Sgp 
5 6^ie^^n. *B^SS5 3 CC <=Q ^ ftk WJffiU &C « . HPM 

toagps 8*iiB^:3nrc^ 0 

[0 05 0 ] ±ie©<fc^(C^fiS3tl^j5fe^MS'>X-rA 
{CfcC^r. -e©55S^-|lR?:0 1 2&C^-r7P-^ + - h 

ffi<Dmm<D&wi<cffccxm%rj:7-ay ; 5>AZfflffl$i4 o 
©y^>;ic^*A7Jb. tati$-t+^ (s 1 ) . mttiA* 

- b 5 0 (CteAS4ifc^42 h Crt©^x^W«. 
8L/7-A5 1 */M/-C^-f>T-A5 2iC$Wjg$ 

«. * -r«ffi8fe?t sb 5 4 «: r ^ x m w©sffi*isfe^geai 

x.«l«7kr-^2n (S2) . ^^-CAPMMSgB5 6 
tcr A P M^?g (7>t-7, Ji^ft7klg*BLO'*fi*© 
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PM^jg (im mm\t^m^zf^<Dm^mm.) «c 

<fcO^^©t»^*^ffcn^ (S3) . jg(C. y-r> 

U ( S 4 ) X f>? t^lO aHjltf3 0 0 r 

pm<DIsieaSr-[51fe5-a-^ (S5). C©f£. Jhj$b 

* <S6) i*«C. *fi*©eM^tc«fc«3^i^W«ffifc^| 
ttthiv B^R^I&K'CaK L. r 7 » U 10 
(S7) te& ^xnW1r30 0 rpmt§e3t/ci 

**«ieo-c. ^WifhhS (S8) o 
"?X^W©|5Ilte*(f±L. (S9) . I 5iAW47^ij!!l 
SgC5 8*>6JSa-r-S (S 10) . ±te©<J:o&C#yil, 

±sa*&a#tf©5%. c©»w»c«& 

t>. 20 
[ 0 0 5 1 ] ftfc. ±IEH)Sfeff^T«. C©«WtC«4 
®&ffiilg#*3Si*^x^©iftif^gK:Sffl Lfc»£&t 

n*t>©-cw&<. Wit«LCD»«©ijfei*«ffiitc*n,> 

T4>afflr#£C<fctt45l§-e&& < , SEA:. teMSft©** 

asti&Mofton*. j<z->itL tcm&m z. « *s y ^ 

>BMfcK. •> a >^{bl«X«tf V U 'J =» 

fiSWPSI (Chemical Mechanical 
Polishing) 5nfc¥iItA-3tU^ S 30 

smbo/c^. 7 K>m®m.&Lm>mm*:m{,>'ci><t:<. $ 
nc-o^xmmLtctn, N ; *'xt. -€-nji(?f©^tstt*' 

X|i«Ar, He. CO 1 R0 t ^«©tt«»f.lX«2 
[0052] 

[0 05 3 ] -kmrn^kft- 

y (5 011%) : *= 1 : 10 

7-;MUci, 9 y>xfi>ML/. -e©f£. 

<3>fffifii*tm^4 so 
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8 O? 1 )!^ : 0 1 5 (a) ©»rS8iit©0. 8 urn 

smm ■■ smmmm i * y («o h] 

jftJ^f^ : x 2 0 0 (Jglgx l 0 . *Mfcx 2 0 ) 

• N, tj'ZffiM : 240') Vfr/ft 

■ N^'xm&s X)l<D : 2 0mm/se 
c 

• -7 xy\|Ugfi! : gjg 3 0 0 0 r p m 
•f±aiB#Pa : 5# 

1 

• 0 i^HllteiSt : SiS 3 0 0 0 r p m 
tmM2 

• N , tfzmsm : 2 4 0 U 9 h 

• >7:c^lQlf£$[ : SiS3 0 0 0 r pm„ 

[0 0 54] ±ISjl^fr©Tr'JI®l^:ff or. 0 1 3 

^^•^^^^^^-^^-^©(B^is^/cic^. m 

mffl<Db<DtCto^Xte. 013 (a) &C^f <£?CC. & 

• -T > hCCfcW -5 -7 * - i? v- ^ ©Mfti^-C* -> fc. 

c*Kc*fu Njtfx^pj&tmc^x^w©^©^ 
T«:*l*tf ofcibKffl l tcfcort*. 013 ( b ) JCth 

•7-^©ffl^i. 9 4. 1 fI/5=- vy'Tfr-otc. 

^x^AW©^i>««:N2Jtf^'fe«l&l/rfBI»r4Jt«« 
2{C*Jt^-CiS. 013 (c) (C^TJ:-7(C. 7xnWO 
^(.IJCC^^-ifV-^Ogl^iD. 1 *-(> h©¥ 
£j<DV iKDffimt* 3. 41I/3 1 yVVh-o 

fc. 

[0 0 5 5] 

[*W©»*J JW±iClttHJL/cJ;7K. C©^(c«t4l 

IS«ffl*©*ffi©iaaJ«:iJls^iBi3&JS6KK: ft o 
T£ctft<a^#>&ci£*r-££©T-. ^Ixtf,^**© 

-> y ^©wa-^sisiJsBBjow m&m'mmic&c 6ft < 

ftO. -7*-ifv-7©^^RC>*^"-T--< fiUD^Z 
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